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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a functional film 
for PDP which fully satisfies electromagnetic shielding 
performance, infrared ray shielding performance, and 
antireflection performance. 

SOLUTION: This functional film for PDP is adhered to 
the front surface of a PDP main body, and it consists of 



an electrically conductive film and a certain 
antireflection film superimposed on it At least one of 
the constitution materials contains near infrared rays 
absorption agent. 
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(54) FUNCTIONAL FILM FOR PLASMA DISPLAY PANEL AND DISPLAY PANEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a functional film for 
PDP which fully satisfies electromagnetic shielding 
performance, infrared ray shielding performance, and 
antireflection performance. 

SOLUTION: This functional film for PDP is adhered to the front 
surface of a PDP main body, and it consists of an electrically 
conductive film and a certain antireflection film superimposed 
on it. At least one of the constitution materials contains near 
infrared rays absorption agent. 
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* NOTICES * 

JPO and NCXPI are not 
damages caused by the 



responsible for any 

use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The functional film for plasma display panels with which it comes to carry out the laminating of 
the antireflection film which has the acid-resisting coat which is the functional film for plasma display 
panels stuck and used for the front face of the body of a plasma display panel, and consists of a fluorine 
polymer of a conductive film, the layer which consists of resin which has self-repair nature, and amorphous 
nature, and at least one of components contains a near infrared ray absorbent. 

[Claim 2] The functional film for plasma display panels with which it is the functional film for plasma 
display panels stuck and used for the front face of the body of a plasma display panel, and it comes to 
prepare an acid-resisting coat on a conductive film directly, and at least one of components contains a near 
infrared ray absorbent. 

[Claim 3] A display panel equipped with the body of a plasma display panel, and the functional film for 
plasma display panels according to claim 1 or 2 stuck on the front face of this body of a plasma display 
panel. 



[Translation done.] 
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* NOTICES * 

JFO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the functional film for plasma display panels stuck on the 

body of a plasma display panel, and the display panel using it. 

[0002] 

[Description of the Prior Art] Conventionally, the filter arranged in the front face of PDP for the purpose of 
covering the electromagnetic wave emitted from PDP, infrared radiation, etc., preventing reflection of 
outdoor daylight, changing coloring of PDP into a desired color, etc. has been needed for a plasma display 
panel (henceforth "PDP"). Generally this filter carries out the laminating of an infrared absorption film, the 
conductive film, the antireflection film, etc. before and after transparence substrates, such as glass. On the 
other hand, since there is a problem [ structure becomes complicated, since it is the transparence substrate 
which a filter has, it is heavy to prepare a filter apart from PDP in recent years, it becomes heavy-gage, and 
there are still more components mark and production processes, and ] that a production cost is high, 
installing directly the film which has the above functions on the surface of PDP has been examined (JP,1 1- 
212475,A, JP,2000-39513,A, JP,2000-561 15,A, JP,2000-56128,A, JP,2000-156182,A, etc.). However, there 
was nothing that fully satisfies all electromagnetic wave electric shielding nature, the infrared electric 
shielding nature, and acid resistibility into these techniques. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention is the functional film for PDP which can be 
directly stuck on a PDP body, and aims at offering the display panel using the functional film for PDP and it 
which fully satisfy all electromagnetic wave electric shielding nature, the infrared electric shielding nature, 
and acid resistibility. 
[0004] 

[Means for Solving the Problem] This invention is a functional film for plasma display panels stuck and 
used for the front face of the body of a plasma display panel, and offers the functional film for plasma 
display panels with which it comes to carry out the laminating of the antireflection film which has the acid- 
resisting coat which consists of a fluorine polymer of a conductive film, the layer which consists of resin 
which has self-repair nature, and amorphous nature, and at least one of components contains a near infrared 
ray absorbent. 

[0005] Moreover, this invention is a functional film for plasma display panels stuck and used for the front 
face of the body of a plasma display panel, and offers the functional film for plasma display panels with 
which it comes to prepare an acid-resisting coat on a conductive film directly, and at least one of 
components contains a near infrared ray absorbent. 

[0006] Furthermore, this invention offers a display panel equipped with the body of a plasma display panel, 
and the functional film for plasma display panels of one of the above stuck on the front face of this body of a 
plasma display panel. 
[0007] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail with reference to a drawing. 
The first mode of this invention is a functional film for PDP stuck and used for the front face of a PDP body, 
and is a functional film for PDP with which it comes to carry out the laminating of the antireflection film 
which has the acid-resisting coat which consists of a fluorine polymer of a conductive film, the layer which 
consists of resin which has self-repair nature, and amorphous nature, and at least one of components 
contains a near infrared ray absorbent. 

[0008] As for the conductive film used for the first mode of this invention, for example, a mesh film and a 
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metal transparent conductive film are mentioned. Although especially a mesh film is not limited, the mesh 
film obtained by lithography, such as a photolithography, the mesh film obtained by print processes, and a 
fiber mesh film are mentioned, for example. That to which the metal transparent conductive film carried out 
the laminating of a metal thin film transparent for example, and the metal thin film transparent on a 
transparent resin film is mentioned. Specifically, Ag spatter film and an ITO (oxide of In and Sn) vacuum 
evaporationo film are mentioned. In the first mode of this invention, what can cover substantially the 
electromagnetic wave other than a mesh film and a metal transparent conductive film can be used as a 
conductive film. 

[0009] Also in these, a mesh film is desirable and the mesh film (henceforth a "FOTORISO mesh") 
especially obtained by the photolithography method and the mesh film obtained by print processes are used. 
In the film which is directly stuck on a PDP body and is used for it, although electromagnetic wave electric 
shielding nature more advanced than a filter installation method is required, since a FOTORISO mesh is 
small, surface electrical resistance is extremely excellent in electromagnetic wave electric shielding nature 
with O.OSohms / ** extent. In addition, for example, Ag spatter films are l.Oohms / ** extent as surface 
electrical resistance is small. A FOTORISO mesh consists of a metal mesh and a resin film, etches a metal 
thin film into a resin film for a metal thin film, for example, the thing which stuck copper foil, or the thing 
which formed the metal thin film by vacuum evaporationo and plating on the resin film by the 
photolithography method, and as it forms a mesh, it is manufactured. As a metal thin film, 2-20-micrometer 
3-10 micrometers are especially used preferably from electromagnetic wave electric shielding nature and 
etching nature. As for the specification of a FOTORISO mesh, it is desirable that they are the pitch of 200- 
400 micrometers and the line breadth of 5-30 micrometers. The mesh films obtained by print processes are 
the print processes which used conductive ink, and form a mesh on a film. There is ink containing the 
metallic compounds which can serve as a metal by the ink containing a metal particle, heat treatment, etc. as 
conductive ink etc. Moreover, plating etc. can be performed after printing and the conductivity of a mesh 
part can also be raised further. As for the thickness of a metal part, the pitch of a mesh, and line breadth, it is 
desirable that it is the same range as the above-mentioned FOTORISO mesh. 

[0010] The opening of a mesh is filled up with transparence adhesives in the mesh film. The rarefaction of 
the opaque mesh is carried out by that cause, and flattening of the mesh film front face is carried out. Thus, 
when using an opaque mesh, the rarefaction and carrying out flattening and using are the requirements of the 
functional film for PDP about it. Moreover, flattening of the mesh film front face is carried out for raising an 
adhesive property with an antireflection film. Even when using the transparent mesh made by the electroless 
deposition approach, flattening by transparence adhesives etc. is required. 

[001 1] As for the metal used as a component of a conductive film, these alloys, such as copper, aluminum, 
nickel, titanium, a tungsten, tin, lead, iron, silver, and chromium; stainless steel, are mentioned. Especially, 
copper, stainless steel, and aluminum are desirable. As for the resin used as a component of a conductive 
film, polyethylene terephthalate (PET), polybutylene terephthalate, polymethylmethacrylate (PMMA), 
acrylic resin, a polycarbonate (PC), polystyrene, cellulose triacetate, polyvinyl alcohol, a polyvinyl chloride, 
a polyvinylidene chloride, polyethylene, an ethylene-vinylacetate copolymer, a polyvinyl butyral, a metal 
ion bridge formation ethylene-methacrylic-acid copolymer, polyurethane, and cellophane are mentioned. 
Especially, PET, PMMA, and PC are desirable. 

[0012] Drawing 1 is the sectional view showing an example of the mesh film used suitable for the first mode 
of this invention. In the mesh film 1 of drawing 1 , the copper mesh 1 1 has pasted one field of the PET film 
12 with the transparence adhesives 13. The opening of the copper mesh 1 1 is filled up with the transparence 
adhesives 14, and the rarefaction of the opaque copper mesh 1 1 is carried out by that cause, and flattening of 
the mesh film 1 front face is carried out. 

[0013] Moreover, drawing 2 is the sectional view showing other examples of the mesh film used suitable for 
the first mode of this invention. In the mesh film 2 of drawing 2 , the transparent copper mesh 21 is formed 
in one field of the PET film 22 by the vacuum evaporationo (spatter) + copper-plating method. The opening 
of the copper mesh 21 is filled up with the transparence adhesives 23, and, thereby, flattening of the mesh 
film 2 front face is carried out. 

[0014] The antireflection film used for the first mode of this invention is an antireflection film which has the 
acid-resisting coat which consists of a fluorine polymer of the layer which consists of resin which has self- 
repair nature, and amorphous nature. Although especially the layer that consists of resin which has self- 
repair nature is not limited, it is desirable that it is the layer which consists of polyurethane resin. The 
polyurethane resin (henceforth "polyurethane resin (A)") which has self-repair nature is well-known (JP,60- 
222249,A, JP,61-281 1 18,A, etc.). 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 2/27/2006 



JP,2003-005663,A [DETAILED DESCRIPTION] 



Page 3 of 1 1 



[0015] It may be transparent and the polyurethane resin (A) which has self-repair nature may be any of 
thermosetting polyurethane resin and a thermoplastic polyurethane elastomer (TPU). 

[0016] Thermosetting polyurethane resin is polyurethane resin obtained by [ of one / at least / raw material ] 
using the compound of three or more functionality as the part at least among the reactant main raw materials 
which consist of a polyfunctional active hydrogen compound (polyols) and poly isocyanate. A thermoplastic 
polyurethane elastomer is a polyurethane elastomer altogether obtained using the raw material of two 
functionality. 

[0017] As for polyurethane resin (A), it is desirable that it is thermosetting polyurethane resin from a 
viewpoint of chemical resistance, resistance to contamination, and endurance. Hereafter, thermosetting 
polyurethane resin is explained. 

[0018] As a polyfunctional active hydrogen compound, polyols are desirable, for example, it can use 
polyether system polyol, polyester system polyol, and polycarbonate system polyol. The polyol of the 
balance of endurance, a price, reinforcement, and self-repair nature to a polyester system is desirable. 
Especially, cyclic ester and especially the polyester system polyol especially obtained by carrying out ring 
breakage of the caprolactone are desirable. Although the number of functional groups of polyol requires that 
it is larger than 1 as an average value, it is desirable from a viewpoint of the balance of reinforcement, 
ductility, and self-repair nature that it is 2-3. 

[0019] The mixture of polyol of triol and diol is [ triol ] desirable (you may be two or more sorts of triol 
mixture). Although especially the hydroxyl value of each polyol is not limited, as for the average hydroxyl 
value of all polyols, it is desirable that it is 100-600, and it is more desirable that it is 200-500. This polyol 
may also contain the chain elongation agent which is short chain polyol. In addition, the above-mentioned 
average hydroxyl value is an average hydroxyl value calculated including this, when a chain elongation 
agent is included. As an usable chain elongation agent, short chain polyol, short chain polyamine, etc. are 
mentioned. Especially, from transparency, flexibility, and a reactant viewpoint, short chain polyol is 
desirable and short chain diol is more desirable. 

[0020] The poly isocyanate is the point of the durable xanthochroism of the polyurethane resin (A) obtained, 
and it is desirable that it is non-xanthochroism poly isocyanate. Non-xanthochroism poly isocyanate is the 
poly isocyanate of the non-aromatic series which does not have the isocyanate radical coupled directly with 
the nucleus, or aromatic series. The diisocyanate of aliphatic series or an alicycle group or especially the 
poly isocyanate more than trivalent is desirable. The mixture of the poly isocyanate of three or more organic 
functions, or it and diisocyanate is especially desirable. 

[0021] As diisocyanate, hexamethylene di-isocyanate, isophorone diisocyanate, and hydro-diphenylmethane 
diisocyanate are mentioned, for example. As poly isocyanate of three or more organic functions, the 
urethane denaturation object which denaturalized by trihydric alcohol, such as a nurate denaturation object 
of diisocyanate, a view let denaturation object, and trimethylol propane, is mentioned, for example. 
[0022] These raw materials are independent, or can be mixed and used. Moreover, additives, such as 
stabilizers, such as an ultraviolet ray absorbent, an antioxidant, and light stabilizer, an urethane-ized catalyst, 
a coloring agent, a flame retarder, an antistatic agent, a surfactant, and a silane coupling agent, can be added 
if needed. 

[0023] As a method of fabricating the film of polyurethane resin (A), an extrusion method, an injection- 
molding method, a blow molding method, a casting method, the calender fabricating method, etc. are 
possible. What can also fabricate thermosetting resin and is obtained from viewpoints, like whenever 
[ stoving temperature / at the time of shaping ] is low by the viewpoint of the optical quality of a film by the 
reactant casting method which is indicated by JP, 1-567 17, A is the most desirable. 

[0024] The reactant casting method is an approach of obtaining a film, by making the fluid reactant raw 
material mixture which reacts and serves as elasticity synthetic resin react, while casting the smooth support 
top of breakaway nature or un-exfoliating nature, forming the film of elasticity synthetic resin, and 
exfoliating from support after that in the case of breakaway nature support. Usually, although the solvent 
may be contained in the reactant raw material when performing the reactant casting method, the approach 
using the reactant raw material which does not contain a solvent substantially in manufacture of the film of 
polyurethane resin (A), i.e., the reactant bulk casting method, is desirable. 

[0025] In this invention, "the value which measured the maximum load to which the produced blemish can 
disappear by making the diamond chip of 15 micrometers of diameters of a tip into ****** under 23 degrees 
C and 50% relative humidity ambient atmosphere using the HEIDON scratch circuit tester is lOg or more" is 
referred to as that polyurethane resin (A) has self-repair nature. 

[0026] As for the thickness of the layer of polyurethane resin (A), it is desirable that it is especially 0.1- 
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03mm preferably from a viewpoint of self-repair nature that it is 0.05-0. 5mm. 

[0027] the first voice of this invention — the antireflection film used like may contain the layer of synthetic 
resin (B) other than polyurethane resin (A) other than the layer which consists of resin which has self-repair 
nature in the side in which an acid-resisting coat does not exist. Especially the sequence that there is one 
layer of synthetic resin (B), and it may be more than two-layer, and carries out a laminating to polyurethane 
resin (A) is not limited. 

[0028] One of the roles of synthetic resin (B) is the adhesives for adhesion with a conductive film. 
Moreover, a role of support resin for forming the layer containing the below-mentioned infrared absorption 
agent etc. can also be given. 

[0029] Although especially limitation will not be carried out if such synthetic resin (B) is transparent, it is 
desirable that they are thermoplastic acrylic resin and a thermoplastic polyurethane elastomer. 
[0030] Although approaches, such as extrusion molding and solution casting, are possible for the shaping 
approach of the film of synthetic resin (B), the point that a thin film can be formed to its solution casting 
method is desirable. As a solvent which dissolves the synthetic resin used in the solution casting method, 
aromatic solvents, such as ketone-alcohol system solvents, such as ether alcohol system solvents, such as 
ester solvents, such as ketones, such as a cyclohexanone, an ethers solvent, and butyl acetate, and 
ethylcellosolve, and diacetone alcohol, and toluene, are mentioned, for example. These may be used 
independently and may be used by some kinds of mixed stock. 

[0031] In the case of the solution casting method, as for the thickness of the layer of said synthetic resin (B), 

it is desirable that it is 0.001 -0.05mm, and it is more desirable that it is 0.002-0. 02mm. 

[0032] Moreover, the layer of synthetic resin (B) may consist of more than two-layer. For example, the film 

used as support in case the cast of the film of polyurethane resin (A) and synthetic resin (B) is carried out 

may be contained as a layer of synthetic resin (B) as it is. However, it requires that said film is a 

transparence resin film in that case. As for the thickness of said transparence resin film, it is desirable that it 

is0.01-0.lmm. 

[0033] The acid-resisting coat which the antireflection film used for the first mode of this invention has 
consists of a fluorine polymer of amorphous nature. As a fluorine polymer of amorphous nature, there are 
tetrafluoroethylene, a vinylidene fluoride and a 3 yuan copolymer of hexafluoropropylene, a polymer that 
has a fluorine-containing aliphatic series ring structure. Since the polymer which has a fluorine-containing 
aliphatic series ring structure especially is excellent in a mechanical property, it is desirable. The polymers 
(JP,63-2381 1 1,A etc.) which have a ring structure are suitable for the principal chain obtained by carrying 
out cyclopolymerization of the things (JP,63-18964,B etc.) obtained by carrying out the polymerization of 
the monomer which has a fluorine-containing aliphatic series ring structure as a polymer which has a 
fluorine-containing aliphatic series ring structure, and the fluorine-containing monomer which has two or 
more polymerization nature double bonds. 

[0034] It requires that an acid-resisting coat is what does not check the self-repair nature of polyurethane 
resin (A) remarkably. For this reason, as for the thickness of an acid-resisting coat, it is desirable that it is 
10-1000nm, and it is more desirable that it is 20-500nm. 

[0035] The antireflection film used for the first mode of this invention Between the layers and acid-resisting 
coats which consist of resin which has the self-repair nature other than the layer which consists of resin 
which has the above-mentioned self-repair nature, the acid-resisting coat which consists of a fluorine 
polymer of the above-mentioned amorphous nature, and the layer of the above-mentioned synthetic resin 
(B) prepared if needed The layer which consists of resin with a refractive index higher than the resin which 
has this self-repair nature (it is also called a "high refractive-index layer" below.) It can prepare. In this case, 
the more excellent acid-resisting effectiveness can be acquired. 

[0036] As resin which has a high refractive index, the polymer which has a ring is suitably used for a 
principal chain or side chains, such as polystyrene, Pori (o-chloro styrene), Pori (2, 6-dichloro styrene), Pori 
(bromostyrene), Pori (2, 6-dibromo styrene), a polycarbonate, aromatic polyester, the poly ape phone, 
polyether sulphone, the poly aryl ape phone, Pori (pentabromophenyl methacrylate), phenoxy resin and its 
bromination object, an epoxy resin, and its bromination object. Moreover, the layer which consists of resin 
which has self-repair nature, and an adhesive property with an acid-resisting coat can also be raised by 
denaturalizing the end of these resin to the functional group which is rich in reactivity. 
[0037] Among these resin, phenoxy resin, an epoxy resin, etc. have the functional group which did not 
denaturalize and already has activity at the end, and are desirable in respect of an adhesive property. As for 
ape phone system polymers, such as the poly ape phone, polyether sulphone, and the poly aryl ape phone, it 
is desirable that it is the polymer which has a sulfur atom in a principal chain. 
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[0038] Drawing 3 is the sectional view showing an example of the antireflection film used suitable for the 
first mode of this invention. In the antireflection film 3 of drawing 3 , the laminating of the acid-resisting 
coat 32 which becomes one field of the layer 31 which consists of resin which has self-repair nature from 
the fluorine polymer of amorphous nature is carried out. As for the layer 3 1 which consists of resin which 
has self-repair nature, in drawing 3 , consisting of polyurethane resin is desirable. 

[0039] Drawing 4 is the sectional view showing other examples of the antireflection film used suitable for 
the first mode of this invention. In the antireflection film 4 of drawing 4 , the laminating of the high 
refractive-index layer 43 is carried out to one field of the layer 41 which consists of resin which has self- 
repair nature, and the laminating of the acid-resisting coat 42 which consists of a fluorine polymer of 
amorphous nature on this high refractive-index layer 43 is carried out. The laminating of the layer 44 of 
synthetic resin (B) is carried out to the field of another side of the layer 41 which consists of resin which has 
self-repair nature. As for the layer 41 which consists of resin which has self-repair nature in drawing 4 , 
consisting of polyurethane resin is desirable, as for the high refractive-index layer 43, consisting of 
bromination phenoxy resin is desirable, and it is [ the layer 44 of synthetic resin (B) ] desirable to consist of 
a thermoplastic polyurethane elastomer which has an adhesive property. 

[0040] Drawing 5 is the sectional view showing other examples of the antireflection film used suitable for 
the first mode of this invention. In the antireflection film 5 of drawing 5 , the laminating of the high 
refractive-index layer 53 is carried out to one field of the layer 51 which consists of resin which has self- 
repair nature, and the laminating of the acid-resisting coat 52 which consists of a fluorine polymer of 
amorphous nature on this high refractive-index layer 53 is carried out. The laminating of the layers 54 and 
55 of two sorts of different synthetic resin (B) is carried out to the field of another side of the layer 51 which 
consists of resin which has self-repair nature. The inside layer 54 consists of a thermoplastic polyurethane 
elastomer which has an adhesive property, as for the layer 5 1 which consists of resin which has self-repair 
nature in drawing 5 , consisting of polyurethane resin is desirable, and, as for the layers 54 and 55 of 
synthetic resin (B), it is [ as for the high refractive-index layer 53, consisting of bromination phenoxy resin 
is desirable, and ] the outside layer 55 is a protective layer which protects temporarily the layer 54 which has 
an adhesive property, and desirable [ the layer ] that it is a PET film. 

[0041] Drawing 6 is the sectional view showing other examples of the antireflection film used suitable for 
the first mode of this invention. The antireflection film 6 of drawing 6 is an antireflection film which has the 
anti GUREA engine performance in which embossing was performed in a front face with the layer which 
consists of resin which has the self-repair nature of the antireflection film of drawing 5 . The suitable 
configuration in drawing 6 is the same as that of drawing 5 . As for the anti GUREA engine performance, it 
is desirable to perform and give embossing of 1-20 as a Hayes value. 

[0042] Although especially the manufacture approach of the antireflection film used for the first mode of 
this invention is not limited, it can be manufactured by the following approaches, for example. 
[0043] Introduction and the layer which consists of resin which has self-repair nature, for example, the film 
which consists of one layer of polyurethane resin (A), are manufactured. The film which consists of one 
layer of polyurethane resin (A) can be obtained by carrying out the cast of the raw material of polyurethane 
resin (A) on smooth support, manufacturing a film by the reactant casting method, and exfoliating support 
after that. Especially if it has the reinforcement which is excellent in smooth nature and can be equal to 
processing, it will not be limited, but when versatility etc. is taken into consideration, as for support, it is 
desirable that they are polyester film, an extension polypropylene film, etc. 

[0044] the next — the first voice of this invention — in having synthetic resin (B), after carry out the cast of 
the solution of synthetic resin (B) on support, carrying out desiccation removal of the solvent and obtaining 
the film of synthetic resin (B) in addition to the layer which the antireflection film used like becomes from 
the resin which has self-repair nature, for example, polyurethane resin, (A), a layered product can obtain by 
the approach of carrying out the cast of the raw material of polyurethane resin (A), and carrying out heat 
hardening on it. 

[0045] Especially if it has the reinforcement which is excellent in smooth nature and can be equal to 
processing as support used in case the film of polyurethane resin (A) and the film of synthetic resin (B) are 
manufactured, it will not be limited, but when versatility etc. is taken into consideration, it is desirable that 
they are polyester film, an extension polypropylene film, etc. When it is hard to treat, for example if its 
thickness of the layer of synthetic resin (B) is thinly independent while especially the support that carries out 
the cast of the layer of synthetic resin (B) functions as support, it also bears a role of reinforcing materials in 
the case of carrying out a laminating to the film of polyurethane resin (A). Moreover, as mentioned above, 
when the film used as support is contained in a part of layered product, it requires that this film is a 
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transparence resin film. As for the thickness of said transparence resin film, it is desirable that it is 0.01- 
0.1mm. 

[0046] moreover, the first voice of this invention - the layered product used like requires that at least one 
side has become the layer which consists of resin which has self-repair nature, for example, the surface layer 
of polyurethane resin (A). As for the total thickness of the film which consists of a layered product, it is 
desirable that it is 0.1 -0.5mm. 

[0047] furthermore, the acid-resisting coat which consists of a fluorine polymer of amorphous nature is 
prepared in the front face of the layer which consists of resin which has the self-repair nature of the film 
which consists of one layer of the layers which consist of resin which has the self-repair nature obtained as 
mentioned above, or the layered product which is alike other than this and has synthetic resin (B). 
[0048] Especially the method of preparing an acid-resisting coat is not limited, but can choose the method of 
processing arbitration. For example, the polymer which has a fluorine-containing aliphatic series ring 
structure A perfluoro octane and CF3 (CF2) n CH=CH2 (n expresses the integer of 5-1 1 among a formula.) 
CF3(CF2) m CH2 CH3 (m expresses the integer of 5-1 1 among a formula.) etc. - it is meltable to a fluorine 
system solvent, and coating of the acid-resisting coat of predetermined thickness can be easily carried out by 
applying the solution of this polymer. 

[0049] As a coating method, a dip coating method, the roll coat method, a spray coating method, the gravure 
coat method, a comma coating method, and the die coat method can be used, for example. According to 
these coat methods, continuation processing is possible and it excels in productivity compared with the 
vacuum deposition of a batch type etc. Activity energy-line processing of corona discharge treatment or 
ultraviolet treatment can be performed to front faces, such as a layer which consists of resin which has self- 
repair nature, and a layer which consists of resin which has self-repair nature beforehand in order to 
heighten the adhesion force with an acid-resisting coat, or priming can be performed. 

[0050] In preparing each, when preparing a high refractive-index layer between the layer which consists of 
resin which has self-repair nature, and an acid-resisting coat, beforehand, activity energy-line processing of 
corona discharge treatment or ultraviolet treatment can be performed to a front face, or priming can be 
performed to it. 

[0051] Especially the mode that carries out the laminating of the above-mentioned conductive film and the 
above-mentioned antireflection film, and is used as the functional film for PDP of the first mode of this 
invention is not limited. For example, by preparing a binder layer or an adhesives layer between a 
conductive film and an antireflection film, a laminating can be carried out and it can consider as the 
functional film for PDP of this invention (not shown). Moreover, as a conductive film, when using a mesh 
film, a conductive film and an antireflection film may be pasted up with the transparence adhesives filled up 
with the opening of a mesh. Drawing 7 is the functional film 7 for PDP which is an example of the first 
mode of this invention which pastes up either of the mesh films 1 and 2 shown in drawing 1 and 2, and 
either of the antireflection films 3-6 shown in drawing 3 -6 with the transparence adhesives 72 filled up with 
the opening of a mesh 71, and is obtained. Furthermore, it is the functional film for PDP of the first mode of 
this invention which filled up the opening of a mesh with the resin which has self-repair nature instead of 
transparence adhesives, using a mesh film as a conductive film, prepared on it the acid-resisting coat which 
consists of a fluorine polymer of amorphous nature, and made the conductive film and the antireflection film 
one (not shown). In addition, the functional film for PDP of the first mode of this invention may have the 
adhesives layer or binder layer for sticking on the field where an acid-resisting coat does not exist in the 
front face of a PDP body. 

[0052] Since the laminating of a conductive film and an antireflection film needs to prepare the electrode for 
a ground in a periphery, it is performed by sheet pasting by frame ****. 

[0053] As for the functional film for PDP of the first mode of this invention, at least one of components 
contains a near infrared ray absorbent. A near infrared ray absorbent says that whose maximum absorption 
wavelength is 750-1 lOOnm also in an infrared absorption agent. In the first mode of this invention, it is 
desirable that a near infrared ray absorbent is the compound of a metal complex system, an aminium system, 
and a G MONIUMU system. 

[0054] Especially the component containing a near infrared ray absorbent is not limited. For example, 
transparence adhesives for being filled up with a conductive film; The layer which consists of resin which 
has the self-repair nature of an antireflection film, The adhesives or the binder which can be used in order to 
paste up the layer; conductivity film and antireflection film of synthetic resin (B) more than one layer 
prepared if needed or two-layer; The adhesives layer or binder layer for sticking on the front face of the PDP 
body established if needed is mentioned. One or two or more components can be made to contain a near 
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infrared ray absorbent among these. The layer of the synthetic resin more than one layer prepared especially 
if needed [ for a transparence adhesives; antireflection film ] for being filled up with a conductive film, or 
two-layer (B); the adhesives or the binder which can be used in order to paste up a conductive film and an 
antireflection film is desirable. 

[0055] Especially the content of a near infrared ray absorbent is not limited. For example, although it 
changes with near infrared ray absorbing power required as the thickness of this layer when making the 
layer which consists of resin which has self-repair nature contain a near infrared ray absorbent, it is desirable 
that it is 0.0001 - 5 mass section to the pitch 100 mass section. Moreover, when making the layer of 
synthetic resin (B) contain a near infrared ray absorbent, it is desirable that it is 0.01 - 50 mass section to the 
pitch 100 mass section. Moreover, when making the transparence adhesives for being filled up with a 
conductive film contain, it is desirable that it is 0.001 - 25 mass section to the transparence adhesives 
component 1 00 mass section. 

[0056] The second mode of this invention is a functional film for PDP stuck and used for the front face of a 
PDP body, and is a functional film for PDP with which it comes to prepare an acid-resisting coat on a 
conductive film directly, and at least one of components contains a near infrared ray absorbent. 
[0057] The conductive film used for the second mode of this invention is the same as that of what is used for 
the first mode of this invention. In the second mode of this invention, an acid-resisting coat is directly 
prepared in the above-mentioned conductive film. This acid-resisting coat is an acid-resisting coat which 
consists of a fluorine polymer of amorphous nature, and is the same as the acid-resisting coat of the 
antireflection film used for the first mode of this invention. 

[0058] Especially the mode that prepares the above-mentioned acid-resisting coat in the above-mentioned 
conductive film, and is used as the fiinctional film for PDP of the second mode of this invention is not 
limited. For example, an acid-resisting coat can be prepared in the mesh film shown in drawing 1 or 2, and it 
can consider as the functional film for PDP of the second mode of this invention. Especially the method of 
preparing an acid-resisting coat is not limited, but the approach same with being used for the first mode of 
this invention can be used for it. 

[0059] Drawing 8 is the sectional view showing an example of the functional film for PDP of the second 
mode of this invention. The acid-resisting coat 82 is formed in the field by the side of one mesh 81 of the 
mesh films 1 and 2 shown in drawing 1 and 2 in the functional film 8 for PDP of drawing 8 . Drawing 9 is 
the sectional view showing other examples of the functional film for PDP of the second mode of this 
invention. The acid-resisting coat 92 is formed in the field by the side of the film 91 of the mesh films 1 and 
2 shown in drawing 1 and 2 in the functional film 9 for PDP of drawing 9 . In this case, since the flow side 
of the mesh films 1 or 2 turns into PDP and a field stuck, flow processing in a rear face is required for a PDP 
body. Moreover, when flow processing with a PDP body cannot be performed, flow processing in 
conductive tape 93 grade is required like drawing 9 . The thing by which the conductive tape 93 comes to 
form a conductive adhesive layer in one field of a metallic foil is mentioned. As a metallic foil of the 
conductive tape 93, foils, such as copper with a thickness of about 1-100 micrometers, silver, nickel, 
aluminum, and stainless steel, can be used. In addition, the functional film for PDP of the second mode of 
this invention may have the adhesives layer or binder layer for sticking on the field where an acid-resisting 
coat does not exist in the front face of a PDP body. 

[0060] As for the functional film for PDP of the second mode of this invention, at least one of components 
contains a near infrared ray absorbent. What is used for the first mode of this invention, and the same thing 
can be used for a near infrared ray absorbent. 

[0061] Especially the component containing a near infrared ray absorbent is not limited. For example, the 
adhesives or the binder which can be used in order to paste up the transparence adhesives; conductivity film 
and antireflection film for being filled up with a conductive film; the adhesives layer or binder layer for 
sticking on the front face of the PDP body established if needed is mentioned, and 1 or two or more 
components can be made to contain a near infrared ray absorbent among these. Especially, the transparence 
adhesives for being filled up with a conductive film are desirable. 

[0062] Especially the content of a near infrared ray absorbent is not limited. For example, when making the 
transparence adhesives for being filled up with a conductive film contain, it is desirable that it is 0.001 - 25 
mass section to the transparence adhesives component 100 mass section. 

[0063] In the functional film for PDP of the first of this invention, and the second mode, various kinds of 
additives can be used besides a near infrared ray absorbent. As for an additive, the absorbent of specific 
wavelength for example, other than a near infrared ray absorbent and a color tone amendment agent are 
mentioned. 
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[0064] Especially the absorbent of specific wavelength is not limited, for example, the compound of a poly 
methine system, a phthalocyanine system, a metal complex system, an aminium system, a potato NIUMU 
system, a G MONIUMU system, an anthraquinone system, a dithiol metal complex system, a 
naphthoquinone system, the Indore phenol system, an azo system, and a triaryl methane system can be used 
for it. 

[0065] A color tone amendment agent has a color and a pigment. As a color, oil colors, such as an azo 
system, a phthalocyanine system, an anthraquinone system, and a triaryl methane system, are used 
preferably. Moreover, as a pigment, organic pigments, such as an azo system, a phthalocyanine system, an 
anthraquinone system, and the Quinacridone system, are mentioned, these color tone amendment agents are 
independent — or it is mixed and used. Although especially the addition of a color tone amendment agent is 
not limited, it is desirable that it is 0.01 to 10 time mass extent of a near infrared ray absorbent. 
[0066] Especially the layer containing an additive is not limited in the functional film for PDP of the first of 
this invention, and the second mode. In the functional film for PDP of the first mode of this invention For 
example, transparence adhesives for being filled up with a conductive film; The layer which consists of 
resin which has the self-repair nature of an antireflection film, The adhesives or the binder which can be 
used in order to paste up the layer; conductivity film and antireflection film of synthetic resin (B) more than 
one layer prepared if needed or two-layer; The adhesives layer or binder layer for sticking on the front face 
of the PDP body established if needed is mentioned. One or two or more layers can be made to contain an 
additive among these. Transparence adhesives for being filled up with a conductive film in the functional 
film for PDP of the second mode of this invention, for example; the adhesives layer or binder layer for 
sticking on the front face of the PDP body established if needed is mentioned, and 1 or two or more layers 
can be made to contain an additive among these. One layer can also be made to be able to contain two or 
more additives in these cases, and one layer can also be made to contain a near infrared ray absorbent and 
the other additive. Especially the content of an additive is not limited. 

[0067] Especially a suitable thing as a functional film for PDP of the first mode of this invention 1) The 
acid-resisting coat which consists of a fluorine polymer of amorphous nature, the layer which consists of 
resin which has self-repair nature, The antireflection film which is an antireflection film which has the layer 
of synthetic resin (B) in this order, and added the near infrared ray absorbent and the color tone amendment 
agent in the layer of synthetic resin (B), The front face of the layer of synthetic resin (B) is made into an 
adhesion side for the mesh film with which it filled up with transparence adhesives. The transparent 
antireflection film which has the thing which pastes up with a binder and comes to carry out a laminating, 
the layer which consists of resin which has 2 self-repair nature, and the acid-resisting coat which consists of 
a fluorine polymer of amorphous nature, The front face of the layer which consists the mesh film with which 
it filled up with the transparence adhesives which added the near infrared ray absorbent and the color tone 
amendment agent of resin which has self-repair nature is made into an adhesion side. The transparent 
antireflection film which has the thing which pastes up by the binder layer and comes to carry out a 
laminating, the layer which consists of resin which has 3 self-repair nature, and the acid-resisting coat which 
consists of a fluorine polymer of amorphous nature, The front face of the layer which consists the mesh film 
with which it filled up with the transparence adhesives which added the near infrared ray absorbent and the 
color tone amendment agent of resin which has self-repair nature is made into an adhesion side. The 
transparent antireflection film which has the thing which pastes up with these transparence adhesives and 
comes to carry out a laminating, the layer which consists of resin which has 4 self-repair nature, and the 
acid-resisting coat which consists of a fluorine polymer of amorphous nature, The layer which consists the 
mesh film with which it filled up with transparence adhesives of resin which has self-repair nature is made 
into an adhesion side, the thing which comes to carry out a laminating, pastes up with the binder which 
added the near infrared ray absorbent and the color tone amendment agent, and comes to carry out the 
laminating of this antireflection film and this mesh film — it comes out. 

[0068] Especially a suitable thing as a functional film for PDP of the second mode of this invention 1) An 
acid-resisting coat is prepared in the field where the mesh of a mesh film does not exist. What carried out 
the laminating of the binder layer which added the near infrared ray absorbent and the color tone 
amendment agent to other fields, 2) to the field where the mesh of the mesh film with which it filled up with 
the transparence adhesives which added the near infrared ray absorbent and the color tone amendment agent 
does not exist what carried out the laminating of the binder layer which added the color tone amendment 
agent to the field where an acid-resisting coat is prepared in the field where the mesh of the mesh film with 
which it filled up with what prepared the acid-resisting coat, and the transparence adhesives which added 3 
near-infrared-ray absorbent does not exist, and a mesh exists in it — it comes out. 
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[0069] The functional film for PDP of the first mode of this invention can be directly stuck on a PDP body, 
and fully satisfies all electromagnetic wave electric shielding nature, the infrared electric shielding nature, 
and acid resistibility. Especially, since it excels especially in acid resistibility, it excels in the image clarity 
of an image. Moreover, when the functional film for PDP of the first mode of this invention contains a color 
tone amendment agent etc., it is very useful that coloring of PDP is convertible for a desired color in 
addition to the above-mentioned effectiveness etc. Furthermore, since it has the layer which consists of resin 
which has self-repair nature, there is an advantage of being hard to produce a blemish also by contact in a 
hard object. 

[0070] The functional film for PDP of the second mode of this invention can be directly stuck on a PDP 
body, and fully satisfies all electromagnetic wave electric shielding nature, the infrared electric shielding 
nature, and acid resistibility. Especially, since it excels especially in acid resistibility, it excels in the image 
clarity of an image. Moreover, when the functional film for PDP of the second mode of this invention 
contains a color tone amendment agent etc., it is very useful that coloring of PDP is convertible for a desired 
color in addition to the above-mentioned effectiveness etc. Furthermore, even if compared with the 
functional film for PDP of the first mode of this invention, components mark and the number of production 
processes decrease, and it has the advantage that a production cost is cheaper. 

[0071] The third mode of this invention is a display panel equipped with a PDP body and the functional film 
for PDP of the first of this invention stuck on the front face of this PDP body, or the second mode. 
Especially the manufacture approach of the display panel of the third mode of this invention is not limited. 
When the functional film for PDP of the first of this invention or the second mode has the adhesives layer or 
the binder layer in one field, and this sticks on the front face of a PDP body, the display panel of the third 
mode of this invention can be obtained. When it does not have the adhesives layer or the binder layer, after 
newly preparing an adhesives layer or a binder layer, it sticks on the front face of a PDP body. 
[0072] Since the display panel of the third mode of this invention equips the front face of a PDP body with 
the functional film for PDP of the first of this invention, or the second mode, it fully satisfies all 
electromagnetic wave electric shielding nature, the infrared electric shielding nature, and acid resistibility. 
Moreover, when the functional film for PDP of the first of this invention or the second mode contains a 
color tone amendment agent etc., it is very useful that coloring of PDP is convertible for a desired color in 
addition to the above-mentioned effectiveness etc. 
[0073] 

[Example] Although an example explains this invention concretely below, referring to a drawing, this 
invention is not limited to these examples. 

1 . the first voice of this invention to which functional film (example 1) drawing 10 for PDP comes to carry 
out the laminating of a conductive film and the antireflection film ~ it is the functional film 100 for PDP of 
an example [ like ]. The conductive film 101 is a mesh film and the transparent copper mesh 102 is formed 
in one field of the PET film 103 by the vacuum evaporationo (spatter) + copper-plating method. The 
opening of the copper mesh 102 is filled up with the transparence adhesives 104. The laminating of the acid- 
resisting coat 1 07 which consists of a polymer which has a fluorine-containing aliphatic series ring structure 
in one field of a layer 106 where an antireflection film 105 consists of thermosetting polyurethane resin is 
carried out, and the laminating of the layer 108 which becomes the field of another side from TPU is carried 
out. The near infrared ray absorbent and the color tone amendment agent are added by the TPU layer 108. 
The field of the copper mesh 102 of the conductive film 101 and the field of TPU 108 of an antireflection 
film 105 have pasted up with the binder 109. Sheet pasting can perform this. The binder layer 1010 for 
sticking with a PDP body is formed in the field of the PET film of the conductive film 101 . 
[0074] (Example 2) the first voice of this invention to which drawing 1 1 comes to carry out the laminating 
of a conductive film and the antireflection film — it is the functional film 1 10 for PDP of other examples 
[ like ]. The conductive film 111 is a mesh film and the copper mesh 112 has pasted it up on one field of the 
PET film 113 with the transparence adhesives 114. The opening of a copper mesh is filled up with the 
transparence adhesives 114. The near infrared ray absorbent and the color tone amendment agent are added 
by the transparence adhesives 1 14. The laminating of the acid-resisting coat 117 which consists of a 
polymer which has a fluorine-containing aliphatic series ring structure in one field of a layer 116 where an 
antireflection film 1 1 5 consists of thermosetting polyurethane resin is carried out. The field of the copper 
mesh 1 12 of the conductive film 1 1 1 and the field of the thermosetting polyurethane resin 1 16 of an 
antireflection film 1 1 5 have pasted up with the binder 118. Sheet pasting can perform this. The binder layer 
1 19 for sticking with a PDP body is formed in the field of the PET film 1 13 of the conductive film 111. 
[0075] (Example 3) the first voice of this invention to which drawing 12 comes to carry out the laminating 
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of a conductive film and the antireflection film — it is the functional film 120 for PDP of other examples 
[ like ]. The conductive film 121 is a mesh film and the copper mesh 122 has pasted it up on one field of the 
PET film 123 with the transparence adhesives 124. The opening of the copper mesh 122 is filled up with the 
transparence adhesives 124. The near infrared ray absorbent and the color tone amendment agent are added 
by the transparence adhesives 124. The laminating of the acid-resisting coat 127 which consists of a 
polymer which has a fluorine-containing aliphatic series ring structure in one field of a layer 126 where an 
antireflection film 125 consists of thermosetting polyurethane resin is carried out. The field of the copper 
mesh 122 of the conductive film 121 and the field of the thermosetting polyurethane resin 126 of an 
antireflection film 125 have pasted up with the transparence adhesives 124 filled up with the opening of the 
copper mesh 122. The binder layer 128 for sticking with a PDP body is formed in the field of the PET film 
123 of the conductive film 121. 

[0076] (Example 4) the second voice of this invention by which drawing 13 comes to prepare an acid- 
resisting coat in a conductive film — it is the functional film 130 for PDP of an example [ like ]. The 
conductive film 131 is a mesh film and the copper mesh 132 has pasted it up on one field of the PET film 
133 with the transparence adhesives 134. The opening of the copper mesh 132 is filled up with the 
transparence adhesives 134. The acid-resisting coat 135 which consists of a polymer which has a fluorine- 
containing aliphatic series ring structure is formed in the field of another side of the PET film 133. Flow 
processing of the copper mesh 132 and the acid-resisting coat 135 is carried out on the conductive tape 136. 
The binder layer 137 for sticking with a PDP body is formed in the field of the copper mesh 132 of the 
conductive film 131. 

[0077] 2. The optical property was measured about the functional film for PDP obtained in the measurement 
examples 1-4 of the optical property of the functional film for PDP. Measurement of an optical property 
performed measurement of permeability, a reflection factor, a color tone, and the near infrared ray electric 
shielding engine performance using the Shimadzu spectrophotometer (S-3100). However, the measurement 
sample was performed with the sample which does not process the binder for sticking with a PDP body. The 
optical property of each film was as in Table 1 . 
[0078] 
[Table 1] 
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[0079] 3. The functional film for PDP of the manufacture (example 5) example 2 of a display panel was 
stuck on the front face of a PDP body. Pasting made some water intervene between the glass front face of a 
PDP body, and the binder layer of a functional film, and it stuck, extracting a bubble. 

[0080] 4. The optical property was measured about the display panel obtained in the measurement example 
5 of the optical property of a display panel. The optical property measured the reflection factor for the PDP 
body in the state of putting out lights. Moreover, in the state of lighting, it carried out by comparing the 
thing and image of a filter configuration conventionally. Consequently, it has been sharply improved with 
5% to 21% of reflection factors of a PDP body. The image from which the condition of an image 
disappeared and which the reflective triplet excelled in image clarity compared with the filter configuration 
was acquired. 
[0081] 

[Effect of the Invention] Being able to stick the functional film for PDP of the first of this invention, and the 
second mode on a PDP body directly, the display panel of the third mode of this invention which comes to 
stick this on the front face of a PDP body fully satisfies all electromagnetic wave electric shielding nature, 
the infrared electric shielding nature, and acid resistibility. Moreover, when the functional film for PDP of 
the first of this invention or the second mode contains a color tone amendment agent etc., it is very useful 
that coloring of PDP is convertible for a desired color in addition to the above-mentioned effectiveness etc. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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